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PROBLEM TO BE SOLVED: To make it possible to 
reduce in size, thiokness and cost by providing a bump 
at a bare chip component pad. and forming a leading wire 
connected to the bump and a leading pad on seating 
resin, thereby deleting a chip carrier. 
SOLUTION: A bump 2 is provided on a bare chip 
component pad 1. and a leading pad 4 of a pad 
connected to a printed circuit board 6 via a leading wire 
3 connected to the bump 2 1$ formed on a sealing resin 
5. The pad 4 Is directly faco down connected to the 
board 6. The Interval of the pad 1 and the size of the 
pad are converted to large and wire by the means to 
obtain the operation of deleting a chip carrier. Thus, it 
can be reduced in size and thickness and an expensive 
printed circuit board 6 wired in high density and 
advanced mounting technique may not be adopted, 
thereby reducing the cost. 
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(4) fc^Jg^U '^7^'y:/g|55&-'^y F (1) KAy 
r (2) *^ttfc±{cMie#ttffiSg (9) 
^ (3) ^Itat/^yF (4) t^fe^^LT, ^figf 

6 ] ms3 m^i-wM ( 3 ) (Dif^yT-i y9>^ 

-y FgP (1 1) OTtWWfli (9) 30 

C»««7] -<7^>y ^5&^^y F ( 1 ) \zi^yf 
(2) ^Jg^fi.!© (P2 1) -^7^ >y 73555© 
«ffi{i:l^±^SII (5) ^^fljf^iig (P2 2) 

sK«ih<i)jg (5) oaffi^wsLTfsie/^y:'' (2) 
*sffl-rsxs (P2 3) fc, sei*±iSBg (5) ©a 
ffi{c?Ui*ES (3) fc^iau^yF (4) tm&t 

5IS (P 2 4) hT'^SC t*qt@!;i:f 54i»#«S 
©SBSm 

[W*^8] -<7^•yylKla/^yF (l) fC-'^v:/ 40 

(2) ^jgfiE-rsig (P3 1) i:. -^T=^-ymsh(0 

mmcM±mm (s) ^m^s-r^xe (P3 2) a 

7XM©Sffi*ii®i!iox-r5l8 (P3 3) fc. m?. 

**±fC#tt^IM (9) >&^^PT^XS (P3 4) a 
K#ttiaflM (9) ©«Stc!l5i*iiHiiil (3) t. 
--^yF (4) h^mm-^Xm (P3 5) •^7f--y 

(3) i:§iaiu^yF (4) tm^mm o) t^e^ 

■rsxs (P3 6) tX'ri:hCh^<^mht^^m{i^^ 

mnrnkism, so 



1tP»a¥9-2 4 6 3 1 8 

2 

[%g^©l¥ffll*S4l9] 
[000 1] 

[%0^©M-rsajiiri»!ff] ^^wm=?-(Dm 

[0002] 

[t*e*©sri] 3fi^. ¥»#:*?©Ji*^c<k'3/J^s^b*^ 
'yyh-r^ctti'^m^X'&^. ^^I'^shoymmmmii 

^J»f®0^0i 0©ii£3Rm'jixeH{c^-ri;3K:, 
T=f-ym^a5 1 ©-<7^•y:/gl?^S/^y FO^Pifc-'^y 
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■r^^\^3i.ums^m:zf^}yvwme,\zWi^t^f^ 

'y F-pfeS^imb/^y K4*^iI:<»lil5±fiUKfieu S 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)l 

[Claim l] In the semiconductor device 
which forms the bump (2) who is a 
projection electrode on a bare chip 
components pad (1), and comes to carry 
out face down junction at a printed wired 
board using the bump (2) concerned The 
semiconductor device characterized by 
forming leveMuffing-motion wiring (3) 
which prepares a bump (2) in a bare chip 
components pad (l), and is connected to 
the bump (2) concerned, and the 
cash drawer pad (4) joined to a printed 
wired board (6) on closure resin (5). 
[Claim 2] By blending a silicon filler (7), 
said closure resin (5) is a semiconductor 
device according to claim 1 characterized 
by carr3dng out adjustment of high 
temperature conductivity and coefficient 
of Unear expansion. 

[Claim 3] Said bump (2) is a 
semiconductor device according to claim 1 



which is the metal which makes gold a 
subject using wirebonding equipment, 
and is characterized by corresponding to 
general-purpose bare chip components. 
[Claim 4] The semiconductor device 
according to claim 1 characterized by 
preparing the bump only for heat 
dissipation (10) in the part of the 
arbitration of said cash-drawer pad (4). 
[Claim 5] A pad (4) on the glass material 
by which pulled out with said 
leveMufi&ng-motion wiring (3), and 
mirror plane processing was beforehand 
carried out in the front face Elastic resin 
(9), LeveMuffing-motion wiring (3) and 
the semiconductor device according to 
claim 1 which formed the cash- drawer 
pad (4), prepared the bump (2) in the bare 
chip components pad (l) upwards, 
imprints said elastic resin (9), and 
level-luffing- motion wiring (3) and a 
cash-drawer pad (4), and is characterized 
by forming. 

[Claim 6] The semiconductor device 
according to claim 1 characterized by 
equipping the bottom of the bonding pad 
section (11) of said leveMuffing-motion 
wiring (3) with elastic resin (9). 
[Claim 7] The process which forms a 
bump (2) in a bare chip components pad 
(l) (P2l), The process which applies 
closure resin (5) to the fi-ont face of bare 
chip components (P22), The manufacture 
approach of the semiconductor device 
characterized by becoming at the process 
(P23) which grinds the front face of the 
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closure resin (5) concerned, and exposes 
said bump (2), and the process (P24) 
which draws in the fix)nt face of the 
closure resin (5) concerned, pulls out with 
wiring (3), and forms a pad (4). 
[Claim 8] The process which forms a 
bump (2) in a bare chip components pad 
(l) (P31), The process which applies 
closure resin (5) to the front face of bare 
chip components (P32), The process (P33) 
which carries out mirror plane processing 
of the front face of glass material, and the 
process which applies elastic resin (9) on 
glass material (P34), The process which 
draws in the front face of the elastic resin 
(9) concerned, and forms wiring (3) and a 
cash-drawer pad (4) (P35), The 
manufacture approach of the 
semiconductor device characterized by 
becoming at the process (P36) which was 
formed in the front face of bare chip 
components on said glass material, and 
which draws, pulls out with wiring (3) 
and imprints a pad (4) and elastic resin 
(9). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the semiconductor device which 
aimed at the improvement of the face 



down mounting approach of bare chip 
components especially, and its 
manufacture approach with respect to 
the semiconductor device which comes to 
connect the many-items component item 
of a semiconductor device with a printed 
wired board. 
[0002] 

[Description of the Prior Art] In recent 
years, a miniaturization progresses by 
the advance of a semiconductor device, 
and while being small size, a component 
with many terminals is increasing. When 
mounting a many-items component item 
on high density in a semiconductor device 
in connection with it, it is effective to 
carry out face down mounting. If it is 
going to realize mounting structure of a 
many-items component item where 
connection dependabiUty is high, it can 
be made to do, even if it adopts neither 
the expensive printed wired board 53 
which carried out high density wiring, 
nor advanced mounting technology for 
mounting of bare chip components by the 
approach using the chip carrier 52 which 
carried out the conversion configuration 
so that spacing of the bare chip 
components pad of the bare chip 
components 51 and the dimension of a 
pad may become greatly and large as 
show in the conventional example 
sectional view of drawing 9 , or the 
conventional example production process 
Fig. of drawing 10 . 
[0003] 
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[Problem(s) to be Solved by the 
Invention] Thus, with the conventional 
bare chip components mounting 
structure, there is a problem which 
components mounting height increases 
by mediation of a chip carrier. Moreover, 
there is a problem that the components 
cost of a chip carrier is required and does 
not have consistency in the 
miniaturization of equipment, 

thin-shape "izing, and a low cost-ized 
demand. 
[0004] 

[Means for Solving the Problem] In order 
to solve the above-mentioned problem, in 
this invention, this invention prepares a 
bump in a bare chip components pad, and 
forms level-lufifing-motion wiring linked 
to the bump concerned, and a 
cash- drawer pad on closure resin, this 
means a chip carrier - deleting - a 
miniaturization and thin-shape-izing 
-"izing can be carried out [ low cost ]. 
[0005] 

[Embodiment of the Invention] First, in 
drawing 1 , a bump 2 is formed in the 
bare chip components pad 1, the 
cash-drawer pad 4 which is a pad joined 
to a printed wired board 6 through the 
leveMuffing- motion wiring 3 linked to the 
bump 2 concerned is formed on closure 
resin 5, and direct face down junction is 
carried out at a printed wired board 6 
using the cash-drawer pad 4 concerned. 
Operation that a chip carrier can be 
deleted by changing with this means so 



that spacing of the bare chip components 
pad of bare chip components and the 
dimension of a pad may become greatly 
and large is acquired. 
[0006] Next, in drawing 2 , the silicon 
filler 7 is blended with said closure resin 
5, and with improvement in the heat 
conductivity of closure resin 5, coefficient 
of linear expansion is adjusted so that it 
may become in the middle of bare chip 
components and a printed wired board 6. 
With this means, operation that heat 
distortion stress eases is acquired by 
changing the expansion degree by the 
heat of each joint gradually, 
[0007] Moreover, in drawing 3 , the bump 
2 who forms in said bare chip components 
pad 1 is taken as the metal which makes 
gold a subject using wirebonding 
equipment. With this means, a bump 2 
can be formed also on the aluminum pad 
of general-purpose bare chip components, 
and operation of realizing the face down 
mounting approach of the bare chip 
components of low cost is acquired. 
[0008] Furthermore, in drawing 4 , the 
bump 10 only for heat dissipation is 
formed in the cash-drawer pad 4 which is 
a pad joined to said printed wired board 6, 
and it connects with the wiring layer 12 
for heat dissipation of a printed wired 
board 6. By heat conduction being carried 
out to the wiring layer 12 for heat 
dissipation via the bump 10 only for heat 
dissipation by this means, as a heat 
dissipation operation of bare chip 
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components is promoted, operation that it 
is avoidable spoiling the dependability of 
components is acquired. 
[0009] Next, in drawing 5 , elastic resin 9, 
the leveMuffing-motion wiring 3, and the 
cash-drawer pad 4 are formed in the glass 
material by which mirror plane 
processing was beforehand carried out in 
the front face, the bump 2 was formed in 
the bare chip components pad 1 upwards, 
said elastic resin 9, the 
level-luffing" motion wiring 3, and the 
cash-drawer pad 4 are imprinted, and 
face down junction is carried out at a 
printed wired board 6 using the 
cash-drawer pad 4 concerned. Operation 
that a chip carrier can be deleted is 
acquired with this means. 
[0010] Moreover, in drawing 6 , the 
bottom of the bonding pad section 11 
concerned is equipped with elastic resin 9 
in the bonding pad section 11 linked to 
the bump 2 of the aforementioned 
leveMuffing-motion wiring 3. Operation 
of contact pressure with a bump 2 
improving and raising connection 
dependability according to the elastic 
force of the elastic resin 9 under the 
bonding pad section 11 connected with 
this means with the shrinkage force at 
the time of hardening of closure resin 5 
and a bump 2 is acquired. 
[OOll] Furthermore, the process P21 
which forms a bump 2 in the bare chip 
components pad 1 of drawing 1 in 
drawing 7 , The process P22 which 



appUes closure resin 5 to the front face of 
bare chip components, and the process 
P23 at which the front face of closure 
resin 5 is ground and a bump 2 is exposed. 
Operation that a chip carrier can be 
deleted is acquired according to the 
manufacture approach process which 
becomes at the process P24 which forms 
the leveMuffing-motion wiring 3 and the 
cash-drawer pad 4 on closure resin 5. 
[0012] Next, the process P31 which forms 
a bump 2 in the bare chip components 
pad 1 of drawing 5 in drawing 8 , The 
process P32 which applies closure resin 5 
to the front face of bare chip components, 
and the process P33 which carries out 
mirror plane processing of the front face 
of glass material. The process P34 which 
appUes elastic resin 9 on glass material, 
and the level-luffing-motion wiring 3, 
Operation that a chip carrier can be 
deleted is acquired according to the 
manufacture approach process which 
becomes at the process P35 which forms 
the cash-drawer pad 4, and the process 
P36 which imprints said elastic resin 9, 
the leveMuffing-motion wiring 3, and the 
cash-drawer pad 4 on the front face of 
bare chip components. 
[0013] 

[Example] Hereafter, drawing 1 thru/or 
the drawing in connection with this 
invention of drawing 8 are explained to a 
drawing numerical order. Drawing 1 is 
the semiconductor device principle 
sectional view (a) of this invention, and 
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the pattern Fig. (b) formed on closure 
resin 5. In this drawing, the bump 2 of 
the conductive matter was formed in the 
bare chip components pad 1, and the 
cash-drawer pad 4 which is a pad joined 
to a printed wired board 6 through the 
leveMufifing-motion wiring 3 linked to the 
bump 2 concerned was formed on closure 
resin 5 by sputtering of the printing 
metallurgy group matter of conductive 
ink. It changes so that spacing of a pad 
and the dimension of a pad may become 
greatly and large like a chip carrier by 
this. 

[0014] Drawing 2 is the 1st example 
sectional view of this invention, in this 
drawing, the combination configuration 
of the spherical silicon filler 7 with a 
diameter of 5-10 micrometers was carried 
out at said closure resin 5, and it adjusted 
so that it was alike and might be set to 
6-12 ppm of the middle which has 
coefficient of linear expansion with bare 
chip components, and has 16 ppm by 4 
ppm and the printed wired board 6. 
Thereby, the stress to the joint by the 
heat when canying out direct face down 
junction can be eased to a printed wired 
board 6 using said cash-drawer pad 4. 
Moreover, the silicon filler 7 grinds a 
silicon single crystal with a ball miU, and 
makes it the shape of an about 
5-10-micrometer ball. About 1-3 
micrometers of silicon particle front faces 
are oxidized in elevated-temperature 
atmospheric air 1000 degrees C or more 



after that, and the insulating glass coat of 
a silicon dioxide is formed. By this means, 
it excels in thermal conductivity and the 
insulating filler of a low expansion 
coefficient is obtained. 
[0015] Drawing 3 is the 2nd example 
sectional view of this invention. In this 
drawing, the bump 2 who forms in said 
bare chip components pad 1 consists of 
metals which make gold a subject using 
wirebonding equipment. Thereby, also on 
the aluminum pad of general-purpose 
bare chip components, a bump 2 can be 
formed and the face down mounting 
approach of the bare chip components of 
low cost can be realized. 
[0016] Drawing 4 is the 3rd example 
sectional view of this invention. In this 
drawing, the bump 10 only for heat 
dissipation was formed in the 
cash-drawer pad 4 which is a pad joined 
to said printed wired board 6, and it 
considered as the structure linked to the 
wiring layers 12 for heat dissipation, 
such as the metal core section appUed to 
enhancement of the grand layer of a 
printed wired board 6, heat dissipation 
nature, and reinforcement. It is avoidable 
to spoil the dependability of components 
by this, as a heat dissipation operation of 
bare chip components is promoted. 
[0017] Drawing 5 is the 4th example 
sectional view of this invention. In this 
drawing, elastic resin 9 is pulled out to 
the glass material by which mirror plane 
processing was beforehand carried out in 
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the front face, and it forms by printing 
except for pad 4 part. The 
leveMufi&ng-motion wiring 3, The 
cash'drawer pad 4 which is a pad joined 
to a printed wired board 6 is formed by 
sputtering of the metal matter. The bump 
2 was formed in the bare chip 
components pad 1, closure resin was 
applied to the bare chip bill-of-materials 
side upwards, and said elastic resin 9, the 
leveMuffing-motion wiring 3, and the 
cash-drawer pad 4 were imprinted with 
pressurization heating. It changes so that 
spacing of a pad and the dimension of a 
pad may become greatly and large like a 
chip carrier by this. 

[0018] Drawing 6 is the 5th example 
sectional view of this invention. In this 
drawing, elastic resin 9 was formed in the 
bottom of the bonding pad section 11 
concerned in the bonding pad section 11 
linked to the bump 2 of the 
aforementioned level* lufifing-motion 
wiring 3. Thereby, the shrinkage force at 
the time of hardening of closure resin and 
the elastic force of the elastic resin 9 
under the bonding pad section 11 
connected with a bump 2 can raise 
connection dependability with a bump 2. 
[0019] Drawing 7 is the manufacture 
approach process drawing of the 1st 
example of this invention. The process 
P21 which forms the bump 2 of the 
conductive matter in the bare chip 
components pad 1 in this drawing, The 
process P22 which applies closure resin 5 



to a bare chip bill-of-materials side, and 
the process P23 at which the front face of 
closure resin 5 is ground and a bump 2 is 
exposed, By the production process which 
becomes at the process P24 which forms 
said leveMufiBng-motion wiring 3 and the 
cash-drawer pad 4 on closure resin 5 by 
sputtering of the printing metallurgy 
group matter of conductive ink, it 
changes so that spacing of a pad and the 
dimension of a pad may become greatly 
and large like a chip carrier. 
[0020] Drawing 8 is the manufacture 
approach process drawing of the 2nd 
example of this invention. The process 
P31 which forms the bump 2 of the 
conductive matter in the bare chip 
components pad 1 in this drawing, The 
process P32 which applies closure resin 5 
to a bare chip bill-of-materials side, and 
the process P33 which carries out mirror 
plane processing of the front face of glass 
material, The process P34 which applies 
elastic resin 9 on glass material, and the 
level-luffing" motion wiring 3, By the 
production process which becomes at the 
process P35 which forms the cash- drawer 
pad 4 by sputtering of the metal matter, 
and the process P36 which imprints said 
elastic resin 9, the leveMuffing-motion 
wiring 3, and the cash-drawer pad 4 to a 
bare chip bill-of-materials side It changes 
so that spacing of a pad and the 
dimension of a pad may become greatly 
and large like a chip carrier. 
[0021] 
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[Effect of the Invention] The effectiveness 
of this invention explained above is 
explained in order of a claim. In the 
semiconductor device equipped with the 
configuration according to claim 1, by 
substituting the chip carrier of the 
conventional example, drawing on 
closure resin, forming wiring and a 
cash-drawer pad, and carrying out direct 
face down junction at a printed wired 
board using the cash-drawer pad 
concerned, it becomes unnecessary to 
adopt a miniaturization, and the 
expensive printed wired board and the 
advanced mounting technology which 
could carry out [ thin shape ]-izing and 
moreover carried out high density wiring, 
and-izing of them can be carried out [ low 
cost ]. 

[0022] By blending a silicon filler with 
said closure resin, by adjusting the 
coefficient of linear expansion of closure 
resin in the middle of improvement in the 
heat conductivity of closure resin, and a 
printed wired board and bare chip 
components, in addition to the 
effectiveness of claim 1 term, the heat 
distortion stress of each joint by carrying 
out direct face down junction is eased to a 
printed wired board, and connection 
dependability can be improved in the 
semiconductor device equipped with the 
configuration according to claim 2. 
[0023] In the semiconductor device 
equipped with the configuration 
according to claim 3, the bump who 



prepares in a bare chip components pad 
is constituted fi*om a metal which makes 
gold a subject using wirebonding 
equipment, in addition to the 
effectiveness of claim 1 term, also on the 
aluminum pad of general-purpose bare 
chip components, a bump can be formed 
easily and the face down mounting 
approach of the bare chip components of 
low cost can be realized. 
[0024] In addition to the effectiveness of 
claim 1 term, it is avoidable by 
connecting the bump only for heat 
dissipation to wiring layers for heat 
dissipation, such as the grand layer 
metallurgy group core section of a printed 
wired board, to spoil the dependability of 
the components by heat, as a heat 
dissipation operation of bare chip 
components is promoted with the 
semiconductor device equipped with the 
configuration according to claim 4. 
[0025] In addition to the effectiveness of 
claim 1 term, in the semiconductor device 
equipped with the configuration 
according to claim 5, elastic resin, 
level-lufifing-motion wiring, and a 
cash-drawer pad were imprinted to the 
bare chip bill-of-materials side. 
Conventional face down junction 
equipment and a conventional junction 
technique can be used by this, a new 
facihty is unnecessary, and it made it 
possible to reduce a manufacturing cost. 
[0026] In addition to the effectiveness of 
claim 1 term, in the semiconductor device 
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equipped with the configuration 
according to claim 6, elastic resin was 
prepared in the bottom of the bonding 
pad section concerned in the bonding pad 
section. As the footprint by the side of the 
printed wired board which connects with 
a bump by this is equipped with elasticity, 
high ****** can do connection 
dependability with a bump. 
[0027] In the production process of the 
semiconductor device equipped with the 
configuration according to claim 7, in 
addition to the effectiveness of claim 1 
term, it became the bump formation 
process which was required of the 
conventional production process, and the 
simple production process firom which the 
junction process of the mounting process 
of a chip carrier was deleted, and made it 
possible to reduce a manufacturing cost. 
[0028] In the production process of the 
semiconductor device equipped with the 
configuration according to claim 8, in 
addition to the effectiveness of claim 1 
term, it became the bump formation 
process which was required of the 
conventional production process, and the 
simple production process firom which the 
junction process of the mounting process 
of a chip carrier was deleted, and made it 
possible to reduce a manufacturing cost. 
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[Brief Description of the Drawings] 
[Drawing l] The principle Fig. of this 
invention. 

[Drawing 2l The 1st example 
semiconductor device sectional view of 
this invention. 

[Drawing 3l The 2nd example 
semiconductor device sectional view of 
this invention. 

[Drawing 4l The 3rd example 
semiconductor device sectional view of 
this invention. 

[Drawing 5] The 4th example 
semiconductor device sectional view of 
this invention. 

[Drawing 6] The 5th example 
semiconductor device sectional view of 
this invention. 

[Drawing 7] The 1st example 

semiconductor device production process 

Fig. of this invention. 

[Drawing 8] The 2nd example 

semiconductor device production process 

Fig. of this invention, 

[Drawing 9l Conventional example 

sectional view. 

[Drawing 10] Conventional example 
production process Fig. 
[Description of Notations] 

1 Bare Chip Components Pad 

2 Bump 

3 Level"LufiEing-]VIotion Wiring 

4 Cash-Drawer Pad 



5 Closure Resin 

6 Printed Wired Board 

7 Silicon Filler 

9 Elastic Resin 

10 Bump Only for Heat Dissipation 

11 Bonding Pad Section 

12 Wiring Layer for Heat Dissipation 

13 Footprint 



[Translation done.] 



